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General 


1. By 1951 all the standard measuring instruments for temperature, pres= 
sure, density, volume and.electricity were available in the USSR. A 
great shortage of high precision instruments, however, continued to 
exist. These cannot be made either in the USSR or in the Soviet Zone 
of Germany. Before World War II the majority of measuring instruments 
were imported to the USSR from Germany, France, England and the USA. 

Some instruments were also made in the USSR on US patent licenses. . 
After World War II the Seviets collected German instruments by the 
carload from East German instrument plants and from the various East 
German industrial and technical instullations. Many of these instru- 
ments were distributed in a more or leas haphazard way to Soviet 
plants and research institutes without regard for individual require- 25X1X 
ments. At the GIPKh Institute, for. example, M10 hygrometers, 
while the whole Leuna Plant had never used more than two. As late : 
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as 1951 BEM critical instruments still in boxes that had never 
been unpacked since 1946. 25X1X 


general app e post-war perio 
make their own standard instruments on foreign patents, but their 
quality was generally inferior to that of the prewar instruments, 
partly because of shortage of materials, and largely because of in- 
proper assembly by péorly trained technical personnel. | The Soviets 


are putting special emphasis on the development of electronic instru- 


ments and in-this particular field they seem to be rather ahead of 
the Germans. - 


Conventional In struments 25X1X 
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mSpecial" instruments 25X1X 


Je 


Aside from the conventional instruments used SE three 

special inatruncntse mis The first 95x1X 
two were used at the GIPKh Institute in Leningrad, the third. in the 
Soviet-sponsored laboratory at Leuna. 


a. Blectronic instrument for chemical analyses /see Enclosure (C) 
- Sketch 1/7: : 


The milliammeter or millivoltmeter of this instrument had a piece 
of aluminum foil attached to the indicator needle in such a man-~ 
ner that it passed between two condenser plates when the needle 
moved. The current resulting from the change in capacitance is 
first amplified by a vacuum tube and then used to operate a relay’ 
switch. The instrument is sensitive to a ohange of 0.2-0.5 milli- 
volts, and the condenser plates can be adjueted for minimum, 
normal or maximum swing of the needle. The instrument operates 
with very little delay and is especially good for use in chemical 
analyses where, for example, the rapid closing of a valve may be 
necessary to prevent an explosion due to excess oxygen. Since 
there is no friction when the aluminum foil moves into the elsec- 
trostatic field of the condenser, the instrument requires little 
repair. Its defects are that it is a low resistance instrument 
and the magnets are not of uniform strength. 


be. An infra-red device for the measurement of the carbon dioxide 
content of a gas /see Enclosure (¢) Sketch 2/: 


The gas to be analyzed is blown through the analyzer colum, | 
while a gas containing no carbon dioxide, such as nitrogen, is 
blown through the comparison column. Infra-red radiations pass 
down through the gas in these columns into the measuring chambers 
beneath. These measuring chambers are filled with pure carbon 
dioxide (the gas to be determined in the test sample). Since 
some of these radiations are absorbed by the carbon dioxide in 
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| the anelyzer colunh,; and none by the ‘gas in ‘the oon carieaa: column,’ 
ys the temperature will ‘be ‘higher in‘ the measuring chamber, benga thi -- 


ma the comparisom collmn. “This temperature. difference an. ‘thie meer 
j ing chambers causes a resultant’ pressure differential , whieh:dn: © f 
f turn produces'a change in the vapacity of the membrane, condenkers 


connested. between these: chambers. The radiations are, fnterropted i a 
py a moving shutter, and the resulting variations, in: temperature’. | ak 
and pressure’ cause an alternating voltage to be, imposed: gnvtheac: a aa 
direct voltage’of*the condenser. ‘This’ ‘alternating voltageias 1) 
rectified, amplified, and read ‘directly on a. voltmeter which is: 
calibrated in percentage of é¢arbon dioxide. meal 


eo 


i c. Apparatus ‘or ‘eb ttrig “the ‘ignition jeg’ ‘of aocket fuels : fee: En- 
closure .(D)/ es 
i See ee easiest alee ey be 
H 
| 


tests, one:co of 98 percent nitric acid was dropped at one time — 
from a special pipette into approximately the same amount of. teete whl 
fuel placed! in‘an’ open dish... The drop of. acid: passed through..a es. 
beam of light=focused on a photoelectric cell. whioh was: ciel acratane cae 
to an oscillograph. ‘The ‘passage of the drop and the. reaulting’: en 
flash of the fuél:appear as two pips on the. straight. Line: producééé ° 
P by the light! beam on the screen of the oscilloscope. :. A; ‘second, : 
; or time referericé Line ‘is also produced, at the. same time by. a. se 
-25X1X tuning fork’ Quip an "A" or an "E" note) whigh eotieevegren” pee. 
induction coil ‘attached fo the: ‘oscilloscope... ‘Thig,, line has ‘about . 
1000 vibrations per ‘second and is kept constant, by the. vibrating 7 
tuning fork. . Both ‘lines are recorded on a photographic. film whieh 
runs in front ‘of the scteen at the rate of about, , «5 ft..per igcond. aoe 
By comparing the’ ‘two'lines, ‘ie, by counting the number of: wibrans: aan 
tions on the time reference line lying between ithe, two pids) on; tr Pe 
the line produced by: the light beam, the ignition delay can pea os pe 
calculated: to.an aecuracy of 0.001 of a second... A good fuelv hadi.) 
an ignition lag: of about $015" of a’ se¢gond. About, one third: lofaci wit 
the sample.ifuels“tested consisted of a. mixture, of. “‘benzol. contadnss 
ing catechol (Brengcatechin) in solution. These. ‘aglutions: were ee 
pale amber.in color; however, t do not. know the amount: ‘OF : catechod: “ie 
they contained.: ‘ithe: Benzol-catechoi damtioe” tested. Showed aclower a 
ignition time than ‘thé amines, but this may have been due to th 
poor quality.of thé ‘amines: available’ at that ‘time.. Altogeth i 
80 or 90 sample fuéls- were» tested in some 309 to, 400. testa. : 
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d. hice eehieacaek ae and radioactive aaneitive heacuring er eater 
ments: 
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a “the Soviets do not make high grade precision instruments, nor are 
they made in the Soviet Zone of Germany. For practical purposes, the 

f Soviet Zone can now be considered as part of the USSR, , and. shortages. 

‘ din. the one.area are likely to be reflected in the other. - The ieabut- 
ing instruments were nearly’ all tpker roth 3 2OX1X 
‘Leune.. some which had been manufactured in’ : 

East. Zone. and.also some Soviet-made instruments. Phe ‘olded ; 
-inetruments, made under US patents, were fair in quality. PS 
‘Sorket ‘inetruments, made mostly in Plant 268 at Leningrad 
“erally. of rather low quality when ‘compared to the instrument =f 
‘at Leuna. The latter were made exclusively by Hartmann pnd raur: AG» 
‘Erankfurt a M, or produced at Leuna. ‘The main reasons for ‘the. quality 
. Me vbhe instruments available to the. Soviets: jean be Summarized: ae fol , 
a owes : ae 


fed Gain e Ma. vrs ‘ 
Pa, ca 


as ‘Soareity of competent deserve The Soviet aetentitis and ate 
| miseal personnel are well-versed in scientific theory, . pat there. 
Le a great scarcity of skilled craftsmen to do the sotual ” ? Ke 
25X1X - Serre REE CPST frequent trouble in mounting “instru 
either because the individual parts were assembled. wrongs. Ree 
cause they aid not fit properly. In the Soviet Pacteries w 
“Workers were utilized whe frequently had no technical Giting 
cer any knowledge of the principles necessary. to do ‘fitgt-olase 
worke - Even where good measuring instruments are available aa 
moet difficult problem remaina in making the proper adtiiel fons 
¥ he the main awitchboard, which may be hundreds of feét away. from 
the instrument itself. In large chemical plants. ‘ike ‘Leute, ‘where 
connections have been added: over a period of many. years, | ‘$he: prob- 
lems of this nature have a very direot effect on “the! produation. 
SERORS are certain delicate taske that neither the ‘Soviets, nor 
‘even the Germans of the East Zone can. perform. .. ‘Por. exaiplé;. ne 
ee ouments which require the soldering of gold bands, ‘as: shell as 
0.O1-0,02 mm thiok and placed 1 mm apart to sérve'as” éleatrical 
+." Bonduetora attached to moving coils, can be pupplied valy by. 
) Hantaans, and Braun in Frankfurt. The Soviet training ta: elestrone . 
ORs however, ia better than it was in Germany.” For axample, 154 
: Of the workmen at GIPKh were able to repair an ‘dsgiiiograph, ; 
while none: at. the Leuns Plant were able to do this 


a 


bs “Inability ‘to. ‘produce: ina enaente having § a high “Ohm: séetetdnoe’ 
2, 0 Mjet. Soviet measuring instruments operate on low ‘OhkS ‘yestatance 
-(fpom.,50.to 200 Ohms), eince the Soviet Zone canned produce ine 
‘SV eseaments: with more than 200-300 Ohm. resistande. pesult ia 
“phet.the end. variation in Soviet instruments is asguaee ‘one: or 
: & even wo percent, whereas high grade German ingtrumente aned in 
i Bdvanged. research, have only a 0.2% variation. “If, ‘for example, 
am instrument of 100 Ohm resistance is connected with a thermo~ 
pee vebenent ef nickel, one may have.a one percent variation, | or ‘one 

omillivolt, on a scale of 100 millivolts. That means: ‘about a 40 

MOGTee. error in the renberniure being. measured. © 

; ‘Se Low ‘quality of thecna=counlebt 25x 
: 25X1X. — there was great diffioulty in proour- 
ing the right kind of wire for conductor wires or thermo-couplées, - 

- Formerly I @ Farben required a precision of 0. ly “Percent ‘wartation 
from the value recorded by the use of a standard wire, for large- 
a ‘goale production it is absolutely necessary to always have exactly. 
BA 3 ane sane neers or the whole production will become Nea eens ore due 
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“to. apeweect beupetatares: The problem of. uniform wire’is quite 
serious when it is remembered that some hundred: furnac@sa may be 
Ea Ane oe ; producing at the same timé, or when you conaider:the'fact that 
“"." * 4 over the years thousands of meters of wire have been‘added and 
,, that the temperature measurements are based on'a fixed quality | 
. Qf wire. Good wiring material used to come to Leiria ‘from a face 
tory in Herne, Westphalia, in the British Zone -.of Germany . New 
| yehat, this material is no longer obtainable,. the. ‘beune ‘people 
have to resort to makeshift solutions... They -have.:to fall. back 
= on the use of wire furnished by a factory in Hettstedt;,: near 
Halle. This plant used to make only copper.wire, but’ may, “in 
‘time, be able to produce nickel wire. There, is no ‘factory in 
| %he Soviet Zone which can make wire that varies: leas: than 2.5. 
. . percent’ from the old standard wire used. for thormescoupless ” 
oey cThe Leuna people were also forced to take .old,nbub- ‘good, quality. 
as Lead: wire, remove the insulation, and use the wive for the thermo= 
,> couples in the furnace, while new wire of poor quality was used to 
. connect the thermo-couples to the measuring.instrumenta. In this —. 
<, Way Leuna hoped to be able to carry on for. about one year on their — 
; reserve wire, After that a crisis will develop unlesa the proper 
, Mickel-chrome wire can be procured. In the USSR the wire used 
"for thermo- -couples is not very good either and only reaches a 
5 oa . precision of 0.5% minimum variation from the standard. The ad= 
i. vantage of this wire over that made in the Soviet: Zone 16 that 
any: 46: more or less constant. | a 1% we A ee ee 


Gaye, ‘Inabality to produce small, resistance ‘thcunsuetesa®. Mgetetadion 
<n ~bhermemeters, capable of measuring temperatures ‘from: minug 200 
ee «to-plus<500°C are used in chemical processes... It. 4a naturally 
_ | desirable to make them as small as possible -ao as:"to ‘meseure the 
te -temperature of liquids or gases in one particular Bpote They 
ere wanally constructed having a standard 100 Ohm reeietance 
measured at OC. For best results they are made. of 0.05 ma plati- 
oy RQm wire.which is not available in the Soviet Zone.” Leuna used 
.- «$9. get this wire from the Heraeus firm, located at Hanaw' near 
., Prankfurt-a'M. Leuna still has some atockes of: platinum wire, 
uno bub. they oan no longer get it from the West; BR they 25X1X 
have. tried to do so, however. On the other -hand;: good résist- 
= qnce thermometers are very smull, about the. .aing vot a natch, 
and: gan:easily be smuggled across the border. . Pocretieve the 
can Sontag -of resistance thermometers, .the Soviet: Zone ‘Has “be 
wo Mdinding them on mica (Glimmer), but here againy the abselice pf 
, mal? platinum wire leads to the making of larger thernoneters, 
y  ednee: the Ohm resistance of an inatrument must. always be the: 
game and. more of a larger wire is required to,give .: certain 
resistance, In the USSR resistance thermometers are about as 
zoe te a8; pencils, 
"(the Soviets make many other kinds of thermometeray ‘audh’aé' the 
-Roxborg type using nitrogen gas, ether, petroleum, meroury , eto, 
.+,48. the expanding agents. They also make glass: iiiarnone 655) of 
ee bd Sizes and ‘shapes. ) oe RTE 


ee 
ec Shoptage of good springs and bearings: No wheel apréngs tor ine 
.,, @truments.are made in the USSR. They do make. bronas (Rotguss) 
4,,¢041 springs, but these contain copper and zine, and are not 
., resistant to ammonia and other chemicals, and-henow.are of" Lime ; 
ited use only, EEE the Soviets: were planning 25X1X- 
. Steel apring production, 
that the machine and measuring instruments plant of Schaeffer | 
and Budenberg, SAG, Magdeburg, would be the logical place. Most 
| of the Soviet inetruments, like the German, have moving coils 
which are attached to an axis, supported by agate bearings. 
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25X1X nearly all German stone bearings were cut in 
IdareOberstein, northeast of Kaiserslautern. The Hartmann and 
Braun instrument plant used to get their bearing stopes from 
Idar-Oberstein. Bitterfeld, in the Soviet Zone, mgde synthetic — 
bearing stones by means of an electric arc, but thay toa were 
sent to Idar-Oberstein for cutting. I do not know.of any syn- 
thetic bearing stones, or plant for cutting such stones, in the © ~ 
USSR, nor do I know the source of the bearing stones whieh‘are ©”. 
now used in the USSR. [they are probably sreuring them’ “~ 


25X1X. 


fron Bitterfqld. | 25X1X © 
Propurenent and Repair : 
25X1X 
4. about 70 pere- 


cent of the instruments available were from dismantled fagtories in 

the Soviet Zone, 25 percent were of US origin, and 5 percent were of 
Soviet manufacture. Later, the same percentages applied, but the . 

German instruments were of new manufacture, having been produced by. 
the. various Soviet-controlled instrument plants at Magdeburg, Sheanits — 
and Quedlinburg. (Most of the former Soviet-controlled firms, SAG, ~~’ 
incidentally, are now referred to by a new name; for example, "Steate 
liche Geraetebau AG, Magdeburg"--State Instrument Manufasterer. This 
indicates that they are state-owned, but does not specify whether mo 
"state" refers to the DDR or the USSR!) pet 


5. On the older instruments the lettering on the name pletes wan usually — 
in Latin or English characters; on the new ones, even when they came 
from German factories, the lettering was in Russian. MMM 95x1\x 
for instance, the name plate on a galvanometer which bere the in- a 
geription "Pokazovich Galvanometer Utikelen, Geretebay Magdeburg" 
{Recording galvanometer, built-in), all in Russian lettezg: ‘The 
Russian letters were also used to express international wumiga euch 
ae volts, amperes, watts, etc, but the name plates never sonteined 
any plant mame or serial numbers, except the plant number, gugh ae - 


“Zewod 286", which referred to an instrument plant in Leningrad. 
6. 


25X1X 


7. The Institute had a quota for repairs, but it took about gix months 
before an instrument which had to be sent out for repaire was returned. . 

. The practioe of “black market repairs", that is outside of effioial 
ehannels, was strictly prohibited but extremely prevalent. In severe] 
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The Soviets have excellent State catalogs for measuring instruments. 
There is one catalog for each oategory of instruments, such as thermo- 
meters, voltmeters, and pressure gauges, These catalogs are more 
complete than those we had in Germany, They show more standardized 

and interchangeable instruments, while the German equivalents showed 
more instruments with minor differences in size and construction. 

German firme under Soviet control now build instruments shown in the 
Soviet catalogs in conformance with the Russian standard, came SX1X 
ME &. Soviet book on instruments which was used extensively at 
the Institute, It contained a listing and description of all the 


‘gtandard instruments produced by such firme as Foxboro, “Siemens » 


Schaeffer & Budenberg, and others, eee this wag mostly 25X1X 
a Russian copy or translation of the data contained in the inatrue 


ment catalogs of these foreign firms, 


~onde 


“Bnelosuras: 


(A) Measuring Instruments used in Large Chemical Plants 


(B) Reproduced Pictures of Instruments used at GIPKh 


(Cc) -Sketoh 1 Blegtronio Instrument for Chemical Analyses. 
. . Sketeh 2 Infra-red Devioe for Measuring Carbon Dioxide Content 
of a Gas 


..(D). Apparatus. for Testing Ignition Lag of Rooket Fuels 
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MEASURING INSTRUMENTS USED IN LARGE CHEMICAL PLANTS ENEL, A 


2 Temperature Meters and Regulators 
A, Types: | 


i. Telethermogeter--based on @ manometer measuring device for use 
up to +300 °C. , 


- 2. Resistance thermometer with Wheatstone bridge circuit and 

: - millivoltmeter or electro dynamometer reading (copper, nickel, 
iron, and platinum pesistance wires used). Temperature range 
from -200°C to +500°C. : 


3. Thermo-couples as follows: 


Iron-constantan = up to 600°C 
Copper-constantan up to 300 0¢ 
Nickel-nickel chrome up to 900 g 
Platinum-platinum rhodium up to 1600°C 


The reading is on a millivoltmeter, thermograph, compensa- 
tion apparatus, or signal instruments. 


4. Pyrometer and pyrido-pyrometer 


Reading on a millivoltmeter and temperature range from 500° 
to 3000°C. 


5. Puabe regulator (expansion principle) 
B. Uses: 


The instruments enumerated above were used in all large chemical 
plants with the exception of those requiring special instruments 

due to danger of explosions as, for example, in plants where 

hydrogen is used. In these cases manometrical thermometers are 

used, since they operate without. electric impulses. All the above in- 
‘struments can.:also.he-modified to operate as pneumatic or mechanical 
“regulators, and can be furnished with signal or alarm devices. 


C. Manufacturers: 
Measuring instruments, switchboards, auxiliary devices, etc, for 


the above instruments 1 through 4 were manufactured and installed 
by the following firme: : 


of Hartmann & Braun Frankfurt/Main 
aaa I C Eckardt’ Stuttgart 
o Mangels Pe Leipzig 
tea Schellhase & Co (GST) - Berlin 
° Askania : Berlin 
Schaeffer & Budenberg Magdeburg 
Siemens erlin 
Eee) USA and 
Brown — Soviet Union 
Steinle & Hartung - Quedlinburg 
IG Farben Plant Control Offices : Hoechst, ete 
II Quantity Measuring Instruments and Regulators 
A. Types:. 


1. U-shaped manometers and flowmeters. These were made of glass 
and operated up to 120 atm pressure (non-recordiz7). 
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9. Level difference indicators. These were made of V2A steel, 
with magnetic indicator, and operated up to 250 atm (non- 
recording). 


3. Ring manometers-~low pressure type up to 6 atm; high pressure 
type up to 700 atm. They measure liquids (including propane, 
ammonia, etc), gas, steam, and other chemicals, provided they 
are not corrosive and do not react explosively with the block-. 
ing liquide in the instruments. These blocking liquids may 
be oil, carbon tetrachloride, water, mercury, etc. 

4. Pressure difference recorders: 

a. Direct recording (sealing ring) 

be Magnetic transmittal 

ce Inductive transmittal 

d. Diaphragms for low pressure 

(a, by and ¢ can be used up to 350 atm pressure. For liquids 
flowing 3 i/h or gases flowing 30 i/h, use instruments as 
under 3 abovee 

Regulating shutters, regulating tubes, and venturi tubes are used 

‘as throttling devices in conjunction with the above instruments, 
depending upon the product to be measured. Armatures and connect- 
ing lines must be installed carefully and accurately to assure 
proper measuring control. 

5. Other quantity meters. 


a. Piston meters for liquids (app 30 ebn/h; supplied by 
IC Eckardt, Stuttgart) 


b. Oval wheel meter for liquids (app 100 ebmn/h; supplied by 
Bopp & Reuter) . 


c. Woltmann meter for liquids (supplied by Woltmann, Berlin) 
a. Gas meter (supplied by Pintsch, Berlin) 


e. Greefe meter and rota meter (floating lift with inductive 
transmission; supplied by IG Farben for own manufacture ) 


Use of these instruments same as for 3 above. 


B. Manufacturers: 


IG Farben (for own nanufacture ) Hoechst, Leuna, etc 
Bopp and Reuter : Mannheim 

I¢ Eckardt Stuttgart 

Junkers Dessau 

Askania Berlin 

Debro Stuttgart 

Hartmann & Braun Z Frankfurt 

see fUSA and 

Brown Soviet Union 


ENCLOSURE (A) 
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tir Pressure Meters and Regulators 

: /fAe Types: | 
1. Micromanometers from 0-10 mm H,0 (also recording) 
2e Manometer with diaphragm or membrane 0-30 kg/om? 
3. Manometer with Bordon spring, 0 to 1000 kg/cm” 

4. Manometer with I¢ safety spring, 0 to 2000 ke/om2 

5« Pressure difference manometer 


6. Vacuum manometer 


(All above mentioned manometers can be built as instruments for 
registering, recording, telerecording and Bignaling, as well as 
for regulating. ) 


7. Air controlled manometer (manufactured by IG Farben) 


8. Air controlled difference manoneters (manufactured by IG 
Parben) 


Be Us 6s ? 
‘fhe manometers mentioned above can be used for almost all chemical 
products and gases. If the gases or chemical products are aggres~ 
sive, intermediate membranes or blocking liquids or V2A armatures 
must be used. 

CG. Manufacturers: 


Special firms for the production of manometers are: 


Askania ; Berlin 
Ic Eckardt Stuttgart. 
Schaeffer and Budenberg Magdeburg 


IG Farben (for own manufacture) Leuna 


Special firms for the produotion of vacuum recorders and regula- 


tors: 
Hartmann & Braun Frankfurt/Main 
Askania Berlin 
Schellhase and Co (GST) Berlin 
Debro Stuttgart 
I¥ aigh Level Indicators and Regulators 
A. ‘Types: ‘ 


l. Ring manometers using mercury and measuring up to 700 atm 
pressure or 0 to 5m of liquid. 


2. Pressure difference meters which are automatic, magnetic, 


and inductive, operating up to 350 atm with a liquid height 
of 0 to 10 m. 


ENCLOSURE (A): 
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3, Float recorder, also autonitic, operating up to 25 atm; 
liquid height of 10 mu. 


4. Pull float recorder with suspended spring (IG patent), and 
with inductive indication on millivoltmeter reading, with 
liquid height up to 3 m 


5, Pressure difference meters made of V2A with magnetic trans- 
mittal. 


6. Pfleiderer tube (for boiler houses) 


7. Indicators (stationary) with photocell and inspection glass, 
operating up to 250 atm. 


Be. Uses: 


All pressure meters can be installed as instruments for register- 
ing, alarming, recording and regulating. With corrosive products, 
the same precautions should be used as mentioned in ITI B above. 
These instruments are used to measure the same products as indi- 
cated in ITI A 3 above. For liquid gases, eg, propane, ammonia, 
etc, the floats should be in the container of the product which 
is measured, since boiling of the liquid can lead to large errors 
in measurement. 


C. Manufacturers: 


Manufacturers of the above instruments are as listed under II B. 
Most of the pressure meters, however, were manufactured in the 
Control Shops of the 1G Farben plants. 


Vv Analysis Instruments 


Ae Types, uses, manufacturers: 
1. Oxygen measuring instruments and recorders 
0~1% and 0-8% 0, in Noy Hy, CO, 


The gas sample is passed over a catalyst which causes the 
oxygen to combine with some other element, and the temperature 
increase is measured by a thermo-battery (crude measurement). 


2. Oxygen, carbon monoxide, and hydrogen measuring instruments 

and recorders, for gas mixtures containing 0-0.1% 0, (same 
as above, except that the heat determination is by & Wheat- 
atone bridge. Sensitive measurement.) 


3, Oxygen measuring instrument for mixtures of 0~1% and 0-100% 
oxygen in almost all gases including acetylene, but not in 
nitrous oxide. The measuring principle is a magnetic recorder 
of a Wheatstone bridge (ring chamber method.). 


Instruments in l=3 above have only 20-30 seconds recording delay. 


4. Oxygen, carbon dioxide, sulphur dioxide, carbon monoxide, 
and hydrogen measuring instruments on a mechanical or volu- 
metric basis for measuring mixtures from 0-3% and from 0-100% 
of these gases. The analysis of these gases is based on their 
combustion and resulting absorption, then measuring the decrease 
in volume. These instruments are used in all cases where the 
speed of recording is not essential, as the recording delay is 
2.5 to 3 minutes. 
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5. Hydrogen, carbon dioxide, and sulphur dioxide measuring ine 

strunentse From 091% and from 0-20% of the above constitu- 

ents of the gas to be analyzed. These instruments operate 
on the principle of the heat conductivity of the gas to be 
analyzed in comparison with that of air. Manufacturing 
firms are IG Farben, Siemens, Hartmann & Braun, Askania. 
These instruments are used mainly in boiler houses and for 
fuming gases, as well as for determining aoe in the 
ammonia synthesis proceas. 


6. Uras gas recorder (infra-red recorder). This is mainly for 
Measuring carbon monoxids in concentrations of 0-0.1%.: The 
measuring principle is hased on the absorption of infra-red 
radiations by carbon monoxide. It is used in almost all 
technical and synthetic gas analysis and is manufactured by 
IG Farben, Pollux in Ludwigshafen, and Hartmann & Braun in 
Frankfurt al. 


Te Density recorder for gases (IG). These are of two types; 
those with electric valve control (IG, Leuna) and those 
with mechanical valve control (IG Oppau). The measuring 
prinoiple ie based on the speed at which the gas goes through 
& narrow tube as compared to that of air through a similar 
tube, The recording delay is about two minutes and there is 
considerable interference if the gases are not pure. 


& Density recorder. for gases. This is based on the principle 
of the lift on a glass sphere floating inside an upright 
glass tube through which the gas is passing. The recording 
is achieved through a magnetic coupling. It is used with 
almost all gases provided the base gas keeps its gaseous 
form at normal outside temperatures. It can also be used 
as an analysis recorder. ‘These instruments are manufactured 
by Pollux, Ludwigshafen. 


9. pH meter recorder 
Measuring principle: 


a with standard antimony electrode directly on high 
resistance millivoltmeter 


be with glass electrode over compensation amplifier 


It is used for measuring the /PSA™8ERGentration in waste 
waters, for boiler feed water purification, for control in 
the production of catalysts, eto. These instruments are 
manufactured by IG Farben (for their own use) and by Hart- 

mann & Braun (Frankfurt aM). 


10. ddneentvation meter. These operate on the electric conduc-~- 
tivity between two electrodes and with an alternating current 
bridge or photoelectric compensation apparatus to determine 
the current. They are used for the preparation of salt 
solutions, eto, and are manufactured by IG Farben (for their 
own use). . 


11. Titration instruments (for example, instruments for titrating 
sulphur trioxide), These instruments depend for their opera- 
tion on the change of color produced as, for example, when 
sulphur trioxide comes in contact with glucose and iodine solu- 
tion to give a blue color. The color change is then trans- 
mitted by a photocell to a recording apparatus. These instrue 
ments are manufactured by IG Farben (for their own Mes 
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12. Calorimeter (heat value recorder). The gas which is to be 
measured is burned underneath a calorimeter and the heat 
liberated is recorded by a thermo-battery submerged in water. 
‘The difference in temperature between the incoming and out~ 
going water determines the heat value of the gas. This in- 
strument is used to determine the heat values of almost all 
gombustible gases. Jt is manufactured by Junkers, Dessau, 


VI Qther Measuring Instruments and Regulators 


The following measuring instruments are special instruments which 
are manufactured by IG Farben, Leuna, in small quantities only, and 
which may show certain differences in the individual pieces. 


Rosine devices for liquids 

Automatio analysers 

Steam pressure recorders 

Thrust reoorders 

Drop counter with photocell 

Density meters with photocell (for liquids) 


Tf desired, almost all measuring instruments oan be remodeled as 
registering, recording, alarm, telerecording, or regulating instru- 
ments. 


VIT Comments on the Installation of Instruments 


The. most serious mistakes in the teahnology of measurements develop 
through faulty installation. Therefore, the directing engineer must 
be.a well-experienoed man in. electric thermo-measuring installation, 
in order to handle short oirouit of the measuring lines caused by 
moigture and/or acidic air; faulty contacts due to corrosion; contact 
resistances defective switches; eto. He must also have enough ex- 
perience with mechanical measuring instruments to be able to correct. 
leaks in the measuring lines and valvess wrong placement of the slid- 
ing throttle valves; explosions due to unsuitable tubing material; 
faulty placement of the measuring lines in the use of quantity meters 
such aga flow 1:10; wrong sealing; corrosion; ete. 
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General 


1. By 1951 all the standard measuring instruments for temperature, pres- 
sure, density, volume and electricity were available in the USSR. A 
great shortage of high precision instruments, however, continued to 
exist. These cannot be made either in the USSR or in the Soviet Zone 
of Germany. Before World War II the majority of measuring instruments 
were imported to the USSR from Germany, France, England and the USA. 
Some instruments were also made in the USSR on US patent licenses... 
After World War II the Soviets collected German instruments by the 
carload from Kast German instrument plants and from the various East 
German industrial and technical instullations. Many of these instru- 
ments were distributed in a more or less haphazard way to Soviet 25X1X 
plants and research institutes without regard for individual require- 


ments. At the GIPKh Institute, for example, 0 hygrometers, 5.4, 
while the whole Leuna Plant had never used more an two. As late 
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as 1951 MMMM critical ir@ttddents still in boxes that had never 
been unpacked since 1946. 


general application. In the post-war period the Soviets continue 


(4: make their own standard instruments on foreign patents, but their 


quality was generally inferior to that of the prewar instruments, 
partly because of shortage of materials, and largely because of ine 
proper assembly by poorly trained technical personnel. The Soviets 
are putting special emphasis on the development of electronic instru- 
ments and in-this particular field they seem to be rather ahead of 
the Germans. - 


25X1X 


Conventional Instruments 
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Special" Instrumente — 25X1X 
3. 


: The first 
two were used at the GIPKh Institute in Leningrad, the third in the 
Soviet-sponsored laboratory at Leuna. 


as Electronic instrument for chemical analyses [see Enclosure (c) 
Sketch 1/: | 3 


The milliammeter or millivoltmeter of this instrument had a piece 
of aluminum foil attached to the indicator needle in such a man~ 
ner that it passed between two condenser plates when the needle 
moved. The current resulting from the change in capacitance is 
first amplified by a vacuum tube and then used to operate a relay 
switch. The instrument is sensitive to a change of 0.2-0.3 milli-~ 
volts, and the condenser plates can be adjusted for minimum, 
normal or maximum swing of the needle. The inatrument operates 
with very little delay and is especially good for use in chemical 
analyses where, for example, the rapid closing of a valve may be 
necessary to prevent an explosion due to excess oxygen. Since 
there is no friction when the aluminum foil moves into the elec- 
trostatic field of the condenser, the instrument requires little 
repair. Its defects are that it is a low resistance instrument 
and the magnets are not of uniform strength. 


be. An infra-red device for the measurement of the carbon dioxide 
content of a gas /see Enclosure (C) Sketch 2/7: 


The gas to be analyzed is blown through the analyzer colum, | 
while a gas containing no carbon dioxide, such as nitrogen, is 
blown through the comparison column. Infra-red radiations pass 
down through the gas in these columns into the measuring chambers 
beneath. These measuring chambers are filled with pure carbon 
dioxide (the gas to he determined in the test sample). Since 
some of these radiations are absorbed by the carbon dioxide in 
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the an@lyzer column; and none by the ‘gas in ‘the, compariaan oot - 
the temperature will ‘be ‘higher | in’ the. measuring chamber, beneath: .- 
the comparison coltimn. “ This temperature. aifferance in: renewals wey 
ing chambers causes a resultant’ pressure differential, which:dn:s 

turn produces a change in ‘the vapacity of the membrane, condentser::- oo 
connected: between these: chambers. The radiations. are. faterrupted' | * 
by a moving shutter): ‘and the resulting variations, in temperature: 9 | 
and pressure’ causé an alternating voltage .to be, . lmposed: gay théa 
direct voltageof* the condenser. This’ ‘alternating voltagetas ern. 
rectified, amplified, ‘and read directly. On, &. voltmater which is’: 
calibrated-in percentage’ of earbon dioxide. — Micine 


Apparatus for ‘testing the ignition 1ag ‘of rocket fuels Bas En- 
closure (D)/:. .*)'- 

While working for Dr Franz Scheuer in tho Sil Laboratory at Leune- 
in September of 1946, : 


In these: ey od 
tests, one.co of 98 percent nitric acid was dropped at. one time: ov - | 
from a special pipette into approximately the same amount.of: beets 
fuel placed'in'an open dish. The drop of. acid. passed through a ae 
beam of light°focused on a photoelectric cell. whioh was. connected. 

to an oscillograph. ‘The passage of the drop and the. reanlting‘«°. 
flash of the fuel. ‘appear as two pips on the. straight. Line: produced’ - 
by the light! beam on the screen of the oscilloscope. : Ay second,:: ” oom 
or time referericé line is also produced | at the same time by a”. 
tuning fork (QM an "A" or an "E" note) whigh activatesian! 
induction coil: ‘attached fo ‘the’ oscilloscope., Thi g,, line baa ‘about 
1000 vibrations per “second and is kept constant, by the. vibrating + 
tuning fork. . Both: ‘lines are recorded ona photog sraphic film which 
runs in front ‘of the screen at the rate of about, , +5 £t..per. Pieces an ee 
By comparing the’:two"lires, ‘ie, ‘by counting the number of : Ses cichee ae 


t 


tions on the time reference line lying between, tthe. two pide on: DAS. 7 i 


the line produced by the light beam, the ignition delay can beri "| 
ealculated: to.an aecuracy of 0.001 of a second,...A good: fuelvhad!’ 1)” 
an ignition lag’. of about 015" of a’ second. (About, one third: of: coh. 

the sample:ifuels “tested: consisted of a. mixture. of ‘pbenzol. contains 
ing catechol (Brengcatechin) in solution.’ ‘These, ‘salutione: were ©: 
pale amber .in color; However, T do not, know, the amount -of catechol: 
they containeds::The: Benzol-catechol samples | ‘tested showed’ aclower 
ignition time ‘than ‘the atines, but this may have been due to the-.. 

poor quality:of thé amines. avai table: at that ‘time.. Altogéther * i 
80 or 90 sample ‘fuels: were» tested in ‘some 309 to, 400. testa.” “I: 


d. 


25X1X 


parcurvagi et) eset and-radioactive sensitive measuring inatru- 
ments: : 


et 
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_ingtruments, made under US patents, were fair in quality. he Y 
Soviet instruments, made mostly in Plant 288 at Leningrad, were gen- 


"the Soviets do not make high grade precision instruments, nor are 


they made in the Soviet Zone of Germany. For practical purpoges, the 
Soviet Zone can now be considered as part of the USSR, and. shortages 


in the one.area are likely to be reflected in the other. . The measure 
ding oot cones were nearly all take TOM 
‘Leuns, some which had been manufacture: he « 


Bast. Zone and.also some Soviet-made instruments. The elder 


erally of rather low quality when compared to the instruments used 


‘at Leuna. The latter were made exclusively by Hartmann and Braun. AG, 
‘Frankfurt a M, or produced at Leuna. The main reasons ‘for the. quality 
“of the instruments available to the. Soviets can be Sunmerized @B af e 
panes 


na Scarcity of competent gratvenent The Soviet witencitic and Seok: 
- . -nieal personnel are well-versed in scientific theory, but there 
isa great scarcity of skilled craftsmen to do the setual Lathe, 


25X1X 


workers were utilized who frequently had no teohndoat miiting” 
‘Ler any knowledge of the principles necessary to do firgt~olass 
~-work.e .Hven where good measuring instruments are available, e 
goat aifficult problem remains in making the proper, oonnestions 
iy.to the main switchboard, which may be hundreds of. feat. ‘away. from 

- the. inetrument itself. In large chemical planta Like. ‘Leuna ‘where 

connections have been added over a period. of many years, ‘¢he: prob- 

--lemp of this nature have a very direct effect on the: production. 
Bhere are certain delicate tasks that neither the ‘Sovieta, ner” 

“. -even. the Germans of the East Zone can perform. . Por example; “bne 
atrumengs which require the soldering of gold bands, « ag. small as 
0.O1-0,.02 mm thick and placed 1 mm apart to serve’ as’ electrical 

“.* gonductors attached to moving scils, can be supplied: only oy. 
> Hartmann and Braun in Frankfurt. The Soviet. training: ‘th! @leatrone 
ideas, however, is better than it was in Germany. Fox example, 18% 
‘vs Of the workmen at GIPKh were able to repair an ‘oagtiicgraph, a 
rr while none at. the Leuna Plant were able to do’ this. ld dotael work. © 


Soe 


be: Inability to ‘produce inal askte having : 8 high Ohan ‘apiatence) 
«=, -vMoet. Soviet measuring instruments operate on low Oia reeiptance 
'«(from.50.+0 200 Ohms), since the Soviet Zone cannot produce dn- 
“struments with more than 200-300 Chm resiatante. The result is 
- that the end variation in Soviet} instruments is ardund one or 
- ‘ even two percent, whereas high grade German ingtrumente naed in 
) ga@vanoed research, have only a 0.2% variation. ° ‘If, for example, 
van instrument of 100 Ohm resistance is connected with a therno- 
/@lement of nickel, one may have .a one percent variation, : or ‘one 
omillivolt, on a seale of 100 millivolts. That means: ‘about a 40 
vaeer ae error in the temperature being measured.  295X1X 


Low quality of thermo-couples: 


- Ge 
29X1X. ae there was groat difficulty in proour- 


ding the right kind of wire for conductor wires or thermo-couples. 
--Fornerly I @ Farben required a precision of 0.1 percent variation 


; cps, from the value recorded by the use of a standard wire. Wor large- 
ie ‘gacale production it is absolutely necessary to always have exsotly. 


' the game wire, or the whole production Will become non-uniform due 


may 
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sito incorrect temperatures. The problem of uniform wite‘is quite 
serious when it is remembered that some hundred furnaces may be 
os. ; ,producing at the same timé, or when you consider:the fact that 

‘i ". ever the yeara thousands of meters of wire have been’edded and 

‘/ .. ;, that the:temperature measurements are based-on'a fixed quality - 

. of wire. Good wiring material used to came to Lewna from a face 
tory in Herne, Westphalia, in the British Zone of: Germany. Now 
that, this material is no longer obtainable, the ‘beune ‘people 

_.s o-have #0 resort to makeshift solutions. - They -have:to fall back 

oes the use of wire furnished by a factory in Hettstedt,: near 

- Halle. This plant used to make only copper, wira, Dut) may, in 
time, be able to produce nickel wire. There is no:factory in 
. the, Soviet Zone which can make wire that varies: leas-than i. 5. 

fe’ . percent’ from the old standard wire used for.thermescouples:~ 

ary ts! -The Yeuna people were also forced to take oldgubut- goed, quality | 

any ~ Lead wire, remove the insulation, and use the wire for the thermo- 

.- eouples in the furnace, while new wire of poor quality was used to 

connect the thermo-couples to the measuring.instruments. In this - 

_ Way Leura hoped to be able to carry on for. about. one year on their | 

.¢ reserve wire. After that a crisis will develop unless the proper 

".. Mickel-chrome wire can be procured. In the USSR the wire used — 
for thermo- -couples is not very good either and only reaches a 
aaa of 0.5% minimum variation from the standagd. The ad- 

Z .v¥antage of this wire over that made in the Soviet: Zone 1. thet 

vee igs. more or less constant. oe us 


t 


£ 
Mek 
Pan ca 
ab 


. "Snabality to produce small, resistance Henusuouatesat ‘Resistance 
“eae eee gece capable of measuring temperatures ° ‘from “minus 200 
aes tO -plus:500°C are used in chemical processes... It. 46 naturally 
* desirable to make them as small as possible so as.to measure the 
.. , temperature of liquids or gases in one particuler spot. They 
eed, are yeually constructed having a standard 100 -Ohm resistance 
measured at OC. For best results they are made: of 9. 05 mm plati-~- 
nym wire.which is not available in the Soviet Zone... Leuna used 
i to. get.this wire from the Heraeus firm, located at- Hanh near 
Sih de ‘Frankfurt aM. lLeuna still has some stocks of: platinum wErey o5K1X 
but they can no longer get it from the West; they 
oP" neve tried to do so, however. On the other -handj: good vaeiot- 
.anee thermometers are very small, about the-aing.ofa ‘atch, 
.,,and:gan easily be smuggled across the border. - Pooretieve the 
warm Sbomtage-of resistance thermometers, the SovietyZovie ‘hag ‘be 
a9 Minding them on mica (Glimmer), but here again, the abseioe pt 
GRRE pie tinun wire leads to the making of larger: shermbnagers, 
_, Since the Ohm rasistance of an inatrument must. alwaya: be the: 
fame and.more of a larger wire is required to,give.a: certain 
resistance. In the USSR resistance thermometers are abovt as 
25x4%. large. as: pencils, 
aowere Soviets make ermome vere,” as’ the 
-foxboro type using nitrogen gaa, ether, petroleun, *nerouzy, ate, 
.; 86. the expanding agents. They also make glass» ishermonecees of 
all. sizes and shapes. ) fase 9 Sp ce 


ate 
| Shortage of good springs and bearings: No steel: spans for ine 
_ struments are made in the USSR. They do make tronas (Rotguse) 
Coil springs, but these contain copper and zine, and are not 
: resistant. to ammonia and other chemicals, and.hencm.are of* lim- 
25X1X ited use only, DEE the Soviets. were planning 


» gteel pring production, J nis 25% 1X 
that the machine and measuring instruments plant of Sohaeffer ~ 


and Budenberg, SAG, Magdeburg, would be the logical Place. Most 
- of the Soviet inetruments, like the German, have moving coils 
which are attached to an axis, supported by agate bearings. 


4% 
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nearly al 
Idar-Oberstein, northeast of Kaiserslautern. The Hertmann and 
Braun inatrument plant used to get their bearing stones from 
Idar-Obarstein. Bitterfeld, in the Soviet Zone, nade synthetic — 
ei bearing stones by means of an electric are, but thay too were | 
sent to Idar-Oberstein for cutting. MMMM not know ef any ayn-29X1X 
hi bearing stones, or plant for cutting such stones, in the 
. 25X1X USSR, SMM know the source of the bearing stones whieh are |. ~ 
now used in the USSR. MEME they are probably geovring them 


| 25X 


from Bitterfqld. 25X1X 
Progurement and Repair z 25X1X 


4, ES about 70 per- 
cent of the instruments available were from dismantled fagtories in 
the Soviet Zone, 25 percent were of US origin, and 5 pereent were of 
Soviet manufacture. later, the same percentages applied, but the . 
German instruments were of new manufacture, having been preduced by. 
_the varions Soviet-controlled instrument plants at Magdeburg, Chemnitz 
“and Quedlinburg. (Most of the former Soviet-controlled firms, SAG, 
incidentally, are now referred to by a new name; for example, "Staate 
liche Geraetebau AG, Magdeburg"--State Instrument Manufacturer, This 
indicates that they are state-owned, but does not specify whether — 
"state" refers to the DDR or the WaSRt} 


5. On the older instruments the ietbertag on the name pletes was usually. 
in Latin or English characters; on the new ones, even when they camo — 
from German factories, the lettering was in Rusaian. 25X1X 


for instance, the name plate on a galvanometer which bere the in~ 
scription “Pokazovich Galvanometer Utikelen, Geretebay Magdeburg" 
{Recording galvanometer, built-in), all in Russian letters. The 
Russian letters were also used to express international usita eush 
as volts, amperes, watts, etc, but the name plates never sontained 
any plant mame or serial numbers, except the plant number, gush 69 
“Zayod 288", which referred to an instrument plant in Leningrad, 


7. The Institute had a quota for repairs, but it took about gix months 
before an imatrument which had to be sent out for repaixzs was returned. 
. Phe practioe of “black market repairs", that is outside of official 
ehannels, was strictly prohibited but extremely prevalent. [mn several 


20X1X 
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8 The Soviets have excellent State catalogs for measuring instruments. 
a There is one catalog for each category of instruments, such as thermo- 
‘| meters, voltmeters, and pressure gauges, These catalogs are more 
/  gomplete than those we had in Germany, They show more standardized 
_ and interghangeable instruments, while the German equivalents showed 
more instruments with minor differences in size and construction. 
German firme under Soviet control now build instruments shown in. the 
Soviet catalogs in conformance with the Russian standard, [RR 25X1X 
25X1X a Soviet book on instruments which was used extensively at 
e iLbute, It contained a listing and description of all the 
standard instruments produced by such firme as Foxboro, Siemens, 25X1X 
Sohaeffer & Budenberg, and others, [x this was mostly 
a Russian copy or translation of the data contained in the instrue 
ment catalogs of these foreign firms, 


“end 


‘Enclosures; 
(a) Measuring Instruments used in Large Chemical Plants 
(B) Reproduced Pictures of Instruments used at CIPKh 
(C) Sketch 1 Bleotronic Instrument for Chemical Analyses 
Sketoh 2 tae for Measuring Carbon: Dioxide Content 


(D) Apparatus. for Testing Ignition Lag of Rocket Fuels 
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MEASURING INSTRUMENTS USED IN LARGE CHEMICAL PLANTS ENGAL, Al 


: z Temperature Meters and Regulators | 
Pe se Types: 


1. febe cheno eter ease on a manometer measuring device for use 
up to +300°C. 


i 2. Resistance thermometer with Wheatstone bridge circuit and 
millivoltmeter or electro dynamometer reading (copper, nickel, 
iron, and platinum Zesistance wires used). Temperature range 
from -200°C to +500 CG. . - 
#7 
3. Thermo-couples as follows: 


Iron-constantan ve up to 600° C 
Copper-~constantan up to 500° C 
Nickel-nickelchrome up to 900° go 
Platinum-platinum piodtun: up to 1600°¢ 


The reading is on a millivoltmeter, thermograph, compensa- 
tion apparatus, or signal instruments. 


4. Pyrometer and pyrido-pyrometer 


Reading on a millivoltmeter and temperature range from 500° 
to 3000°C, 


5. abe regulator (expansion principle) 
B. Uses: 


The instruments enumerated above were used in all large chemical 
plants with the exception of those requiring special instruments 

due to danger of explosions as, for example, in plants where 
hydrogen is used. In these cases manometrical thermometers are 

used, since they onerate without. electric impulses. All the above in- 
‘atruments can.also.be modified’ to operate ‘as pneumatic or mechanical 
‘regulators, and can be furnished with signal or alarm devioes. 


C. Manufacturers: 
Measuring instruments, switchboards, auxiliary devices, etc, for 


the above instruments 1 through 4 were manufactured and installed 
by the following firms: 


oe Hartmann & Braun Frankfurt/Main 

i I ¢ Eckardt’ Stuttgart 

Mangels Leipzig 
Schellhase & Co (csv) - Berlin 
Askania ; Berlin 
Schaeffer & Budenberg | Magdeburg 
Siemens Berlin 
Popeater . USA and 
Brown — Soviet Union 
Steinle & Hartung Quedlinburg 
IG Farben Plant Control Offices : Hoechst, atc 


II vantity Measuring Instruments and Regulators 


A. Types:. 


1. U-shaped manometers and flowmeters. These were made of glass 
and operated up to 120 atm pressure (non-recordin2). 
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2. Level difference indicators. These were made of V2A steel, 
with magnetic indicator, and operated up to 250 atm (non- 
recording). 


3. Ring manometers-~low pressure type up to 6 atm; high pressure 
type up to 700 atm. They measure liquids (including propane, 
ammonia , eta), gas, steam, and other chemicals, provided they 
are not corrosive and do not react explosively with the block-. 
ing liquids in the inatruments. These blocking liquids may 
be oil, carbon tetrachloride, water, mercury, etc. 

4. Pressure difference recorders: 
ae Direct recording (sealing ring) 
be Magnetic transmittal 
ee Inductive transmittal 
de Diaphragms for low pressure 
(a, b, and c ean be used up to 350 atm pressure. For liquids 
flowing 3 i/h or gases flowing 30 1/h, use instruments as 
under 3 above.) 

Regulating shutters, regulating tubes, and venturi tubes are used 

as throttling devices in conjunction with the above instruments, 

depending upon the product to be measured. Armatures and connect-~ 
ing lines must be installed carefully and accurately to assure 
proper measuring control. 


5+ Other quantity meters. 


a. Piston meters for liquids (app 30 ebn/h; supplied by 
IC Eckardt, Stuttgart) ; 


b. Oval wheel meter for liquids (app 100 cbm/h;3 supplied by 
Bopp & Reuter) 


ec. Woltmann meter for liquids (supplied by Woltmann, Berlin) 
d. Gas meter (supplied by Pintsch, Berlin) 


e. Greefe meter and rota meter (floating lift with inductive 
transmission; supplied by IG Farben for own manufacture) 


Use of these instruments same as for 3 above. 


B. Manufacturers: 


IG Farben (for own manufacture) Hoechst, Leuna, ete 
Bopp and Reuter , Mannheim 

Ic Eckardt 7 Stuttgart 

Junkers Dessau 

Askania Berlin 

Debro Stuttgart 

Hartmann & Braun , Prankfurt 

Foxboro USA and 

Brown 3 Soviet Union 
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Tir Pressure Meters and Reeulators 


A. Types: 


1. 


2 


6. 


Micromanometers from 0-10 ma H,0 (also recording) 
Manometer with diaphragm or membrane 0-30 kg /om> 
Manometer with Bordon spring, 0 to 1000 kg/em™ 

Manometer with IG safety spring, 0 to 2000 kg/om? 


Pressure difference manometer 


Vacuum manometer 


{All above mentioned manometers can be built as instruments for 
registering, recording, telerecording and signaling, as well as 
for regulating.) , 


Te 
8. 


Air controlled manometer (manufactured by IG Farben) 


Air controlled difference manometers (manufactured by I@ 
Farben) 


B. Uses: 


fhe manometers mentioned above can be used for almost all chemical 
products and gases. If the gases or chemical products are aggres- 
sive, intermediate membranes or blocking liquids or V2A armatures 
must be used. 


CG. Manufacturers: 


Special firms for the production of manometers are: 


Askania : Berlin 
IC Eckardt Stuttgart:. 
sehaeffer and Budenberg Magdeburg 


IG Farben (for own manufacture) Leuna 


Special firms for the production of vacuum recorders and regula- 


tors: 
Hartmann & Braun Frankfurt/Main ~ 
Askania Berlin 
Schellhase and Co (GST) Berlin 
Debro : Stuttgart 


IV High Level Indicators and Regulators 
A. ‘Types: 


l. 


26 


Ring manometera using mercury and measuring up to 700 atm 
pressure or 0 to 5 m of liquid. 


Pressure difference meters which are automatic, magnetic, 
and inductive, operating up to 350 atm with a liquid height 
of O to 10 a. 
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3. Ploat recorder, sleo autcaitic, operating up to 25 atm; - 
liquid height of 10 «. 


4. Pull float recorder with suspended spring (IG patent), and 
with inductive indication on millivoltmeter reading, with 
Liquid height up to 3m. 


5, Pressure difference meters made of V2A with magnetic trans- 
mittal. 


6. Pfleiderer tube (for boiler houses) 


7. Indicators (stationary) with photocell and inspection glass, 
operating up to 250 atm 


Uses; 


All pressure meters can be installed as instruments for register-~ 
ing, alarming, recording and regulating. With corrosive products, 
the same precautions should be used as mentioned in III B above. 
These instruments are used to measure the same products.as indi- 
cated in II A 3 above. For liquid gases, eg, propane, ammonia, 
atc, the floats should be in the container of the product which 
is measured, since boiling of the liquid can lead to large errors 
in measurement. 


Manufacturers: 


Manufacturers of the above instruments are as listed under II B. 


‘Most of the pressure meters, however, were manufactured in the 


Gontrol Shops of the IG Farben plants. 


Analysis Instruments 


Ae 


Types, uses, manufacturers: 


1. Oxygen measuring instruments and recorders 


a 


O~1% and 0-835 O, in Noy Hy, CO, 


The gas sample is passed over a catalyst which causes the 
oxygen to combine with some other element, and the temperature 
increase is measured by a thermo-battery (crude measurement). 


2. Oxygen, carbon monoxide, and hydrogen measuring instruments 
and recorders, for gas mixtures containing 0-0.1% 0 (same 
as above, except that the heat determination is by a Wheate 
stone bridge. Sensitive measurement. ) 


3, Oxygen measuring instrument for mixtures of 0-1% and 0-100% 
oxygen in almost all gases including acetylene, but not in 
nitrous oxide. The measuring principle is a magnetic recorder 
of a Wheatstone bridge (ring chamber method.). 


Instruments in l=3 above have only 20-30 seconds recording delay. 


4. Oxygen, carbon dioxide, sulphur dioxide, carbon moncxide, 
and hydrogen measuring instruments on a mechanical or volu- 
metric basis for measuring mixtures from 0-3% and from 0-100% 
of these gases. The analysis of these gases is based on their 


combustion and resulting absorption, then measuring the decrease 


in volume. These instruments are used in all cases where the 
speed of recording is not easential, as the recording delay is 
2.5 to 3 minutes. 


ENCLOSURE (A) . | SECRET 


Approved For Release 2001/08/02 : CIA-RDP81-01028R000100120001-6 


5. 


66 


Te 


&. 


Je 


10. 


ll. 


4 25X1A 


| Approved For Release 2001/08/02 : CIA-RDP81-01028R000100120001-6 
SECRET/SECURITY {INFORMATION a ! 
; = MAA, 


o5= 


Hydrogen, carbon dioxide, and sulphur dioxide measuring ine 


-strumentse From 091% and from 0#-20% of the above constitu- 
ents of the gas to be analyzed. These instruments operate 


on the principle of the heat conductivity of the gas to be 
analyzed in comparison with that of air. Manufacturing 
firma are IG Farben, Siemens, Hartmann & Braun, Askania. 
These instruments are used mainly in boiler houses and for 
fuming gases, as well as for determining hydrogen in the 
ammonia synthesis process. 


Uras gas regorder (infra~red recorder). This is mainly for 
measuring carbon monoxide in goncentrations of 0-0.1%. The 


' measuring principle is based on the absorption of infra-red 


radiations by carbon monoxide. It is used in almost all 
technical and synthetic gas analysis and is manufactured by 
IG Farben, Pollux in Ludwigshafen, and Hartmann & Braun in 
Frankfurt aM. . 


Density recorder for gases (IG). These are of two types; 
those with electric valve control (IG, Leuna) and those 

with mechanical valve control (Ic Oppau). The measuring 
principle is based on the speed at which the gas goes through 
& narrow tube as compared to that of air through a similar 
tube. The recording delay is about two minutes and there is 
considerable interference if the gases are.not pure. 


Density recorder.for gases. This is based on the principle 
of the lift on a glass sphere floating inside an upright 
glass tube through which the gas is passing. The recording 
is achieved through a magnetic coupling. It is used with 
almost all gases provided the base gas keeps its gaseous 
form at normal outside temperatures. It can also be used 

as an analysis recorder. These instruments are manufactured 
by Pollux, . Ludwigshafen, 


pH moter recorder 
Measuring principle: 


a With standard antimony electrode directly on high 
resistance millivoltmeter 


be with glass electrode over compensation amplifier 


It is used for measuring the /PUA*86RPentration in waste 
waters, for boiler feed water purification, for control in 
the production of catalysts, etc. These instruments are 
manufactured by IG Farben (for their own use) and by Hart- 
mann & Braun (Frankfurt aM). 

j 


Concentration meter. These operate on the electric conduc- 
tivity between two electrodes and with an alternating current 
bridge or photoelectric compensation apparatus to determine _ 
the current. They are used for the preparation of salt 
solutions, etc, and are manufactured by IG Farben (for their 
own use). 


Titration instruments (for example, instruments for titrating 
sulphur trioxide). These instruments depend for their opera- 
tion on the change of color produced as, for example, when 
sulphur trioxide comes in contact with glucose and iodine solu- 
tion to give a blue color. The color change is then trans- 
mitted by a photocell to a recording apparatus. These instrue 
ments are manufactured by IG Farben (for their own use). 
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12. Calorimeter (heat value recorder). The gas which is to be 
measured ig burned underneath a calorimeter and the heat 
liberated is recorded by a thermo-battery submerged in water. 
‘The difference in temperature between the incoming and out- 
gcing water determines the heat value of the gas. This in« 
strument is used to determine the heat values of almost ali 
combustible gases. Jt is manufactured by Junkers, Dessau. 


VI Other Measuring Instrumenta and Regulators 


The following measuring instruments are special instruments which 
are manufactured by IG Farben, Leuna, in small quantities only, and 
which may show certain differences in the individual pieces. ; 


é 


Desing devices for liquids 

Automatic analysers 

Steam pressure recorders 

Thrust recorders 

Drop counter with photocell 

Density meters with photocell (for liquids) 


If desired, almost all measuring instruments can be remodeled as 
registering, recording, alarm, telerecording, or regulating instrvu- 
ments. 


VII Comments on the Installation of Instruments 


The. most serious mistakes in the technology of measurements develop 
through faulty installation. Therefore, the directing engineer must 
be.a well-experienced man in electric thermo-measuring installation, 
in order to handle short cirovit of the measuring lines caused by 
moisture and/or acidic airs faulty contacts due to corrosion; contact 
resistance; defective switches; etc. He must also have enough ex- 
perienoe with mechanical measuring instruments to be able to correct 
leaks in the measuring lines and valves; wrong placement of the slid- 
ing throttle valves; explosions due to unsuitable tubing material; 
faulty placement of the measuring lines in the use of quantity meters 
such as flow 1:10; wrong sealing; corrosion; etc. 
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Aluminum Hate — : 


Copper wire Spiral Coils- | 


‘ Electronic 
: Amplifier. _ 


: —_—— Relay 


Seeten 4 


Electronic Instrument for Chemical Analyses 


Synchronous Motor ; oy 


Infrared source 
“Rotating Shutter 


| ine Chamber 


iearai cham ber | ’ 


Or free 
Comparison 


100% < 


Measuring Membrane Condenser 
OR co, _ Amplitier 4 Rectifier 


: Instrument (reads directly 
in percent ) 


Sketcr 2 
An Tnfra-red Device for the Measurement of the Carbon Dioxide Content of a 
Gas 
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drop passing thru light beam 


etart of ignit ion 


b a 
pede an es feeb Ceatatahed 


Ts ee time. 
Pattern fram Photo-electric Cell: 
Pattern from Tuning Fork Ciraut 


. Tyaicel Film Pattern 
(no scale) 


Apparatus for Testing the Ignition Lag of Rocket Fuels 


paca magnet 


Tuning Fork 


Glass Pipett ® 
98%: Nitric. re 


a Test Specimen ° 


Electric motor driven 


Two emitter Catnpae mae Tube 25mm Movie Camera _ 


| 
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ehiuse yoo H&B. b PreBstaffgeliiuse von HH. & B. 
Hetofyeh&usc der AEG. e FreBstofigehdiuse von 3S, & H. 


f Montage-Instrument in Prebstoffachause vou 5. & 


Alb. 20. Tragbare Gerdte. a Holeg 
c Metallgehduse von Weston, d Pre 


Portable apparatus with Metal, Wocd, and Compressed Cases 


Abb. 102. Mefiwerk mit mittel- 
barer Kontaktgabe durch Mo- 
tor (H. & B.-Regier). 1 Met- 
werkzeiger, 2 Druckstick, 3 
Fatibdgel, 4 Synchronmotor. 


(SS Se : 5 Obersetsungs jelticbe, 6 Kur- 
Oe yi venschoibe, 7 Tragarm. 8 Mrf- 
watk, & Wippe, 0 Bhai: 
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